Quality control of mRNA decoding on the bacterial ribosome.
The ribosome is a major player in providing accurate gene expression in the cell. The fidelity of substrate selection is tightly controlled throughout the translation process, including the initiation, elongation, and termination phases. Although each phase of translation involves different players, that is, translation factors and tRNAs, the general principles of selection appear surprisingly similar for very different substrates. At essentially every step of translation, differences in complex stabilities as well as induced fit are sources of selectivity. A view starts to emerge of how the ribosome uses local and global conformational switches to govern induced-fit mechanisms that ensure fidelity. This review describes the mechanisms of tRNA and mRNA selection at all phases of protein synthesis in bacteria.